In addition to the identification of residues essential for LPAAT activity, other mutations that resulted in amino acid substitutions in the LPAAT were associated with a greater growth rate or a slower growth rate compared with the wild-type enzyme (results not shown). We anticipate that characterization of such LPAAT variants will contribute to an understanding of structure and function relationships of LPAATs and aid our efforts to engineer LPAATs with altered catalytic parameters and possessing desired substrate preferences. 
Introduction
It has been shown previously that erucic acid ( 2 2 : l ) accumulates in the sn-2 position of triglycerides after introduction of a Limnanthes Key words Brassrca nopus, fatty acid distnbution, lysophosphattdic acid acyltransferase Abbreviations used FAME, fatty acid methyl ester, LPAAT, lysophospatidic acid acyltransferase 'To whom correspondence should be addressed (e-mail Jeroen Wilmer(u'Biogemma com) douglasii lysophospatidic acid acyltransferase (LPAAT) [1, 2] . However, no studies to date have evaluated the relationship between transgene expression and the erucic acid accumulation at sn-2. In this study we looked at the correlation between 22: 1 accumulation at sn-2, production of trierucin and the expression of the transgene as detected by Western blot. Progeny from a single transformant were used to determine to what extent the various parameters correlate.
Experimental

Plant material
Plants of spring high-erocic acid rape, Hero, were transformed with a construct carrying the L . douglasii LPAAT, LAT2, under . This microsomal fraction was used for Western analysis, using standard protocols. T h e blot was probed with a polyclonal antibody against LAT2, using overexpressed purified protein as a standard.
Western-blot analysis
Oil and sn-2 analysis
Lipids were extracted and fatty acid methyl esters (FAMEs) prepared and analysed as previously described [ 3 ] . For sn-2 analysis triacyglycerols were purified on T L C as for FAMEs, eluted from the silica with 6 vols of chloroform and treated with pancreas lipase essentially as previously described in [4] . Subsequently, monoacylglycerol was purified FAMEs prepared and analysed as above. For total oil content determination, tri-17 : 0 was added.
Results
Seed from one To and 30 T, plants were analysed for oil composition, level of trierucin and sn-2 22: 1 (Figure 1 ). T o remove the variability introduced by variation in 22: 1 level in the oil (36.7-49.4 mol%), relative levels of trierucin and sn-2 erucic were calculated as follows :
sn-2 22: 1 "/b = sn-2 22:lltotaZ 22: 1 x 100 yo (1)
Trierucin "4, = trierucin/(total 22: 1)3 x 100(yO (2) These calculations assume a random distribution of the 2 2 : l . In a second step the level of LAT2 protein was measured in mature seed from 24 of these plants and this was compared with levels of sn-2 erucic acid and trierucin (Figure 2) . In both cases the (linear) correlation between parameters tested was not significant (r2 < 0.2).
In a separate experiment the accumulation of LAT2 protein over time was compared with oil accumulation and the level of sn-2 22 : 1. T h e levels of LAT2 peaked around the time of maximum 22: 1 accumulation, but no correlation was observed between LAT2 at 35-40 days after Aowering and sn-2 erucic acid (results not shown).
Fatty acid distribution model
Three basic assumptions can be made regarding the origin of the 22 : 1 incorporated at position sn-2. In the equations below, which elaborate these assumptions, values are given as fractions of total fatty acids and LAT2 activity is given as a fraction of total LPAAT activity (x, erucic acid; n, LAT2 (1) and (2), the equations collapse into a single line (Figure 1) .
(iii) Equal distribution of erucic acid over sn-1 and sn-3. 22:l incorporated at sn-2 preferentially when erucic acid is present at sn-1 :
This equation does not collapse into a single line when using relative values, but retains a leafshaped area.
When we compare the data from the T, plants with these models (Figure 1 ) we see that the data do not fit with any of them. Curve-fit programmes set up for this type of equation will not generate a fit that is better than the linear fit reported above, if any.
Discussion
T h e idea that an increase in transgene expression always leads to an increase in phenotype has been challenged over recent years. Here we do not find a correlation between the level of protein on a Western blot and fatty acid distribution (Figure 2) , and we have also shown that trierucin accumulation does not seem to match 22: 1 levels at sn-2 (Figure 1 ).
This variability in the material suggests that a large part of the control of fatty acid distribution in oils lies in the metabolic machinery, rather than levels of gene expression, as was shown for some fatty acids [5, 6] . From a commercial point of view, where stable, high levels of specific fatty acids are required to produce a viable product, this result shows that we still are well away from understanding complex pathways.
